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図 1　心外膜原基の前駆細胞集団による冠動脈の形成過程
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Autologous transplantation of bone marrow-derived stem cells is now a promising new 
type of therapy for peripheral vascular diseases. In order to properly develop this therapy as 
an effective treatment for peripheral vascular diseases, investigation of molecular, cellular 
mechanisms underlying vascular development and establishing a technical basis for the 
regeneration of functional vasculatures are longed for. The epicardium, the outermost layer 
of the heart, has been proposed to be an important origin of cardiac stem cells, which can 
differentiate into coronary vessels. It remains unclear, however, how they differentiate and 
coalesce into blood vessels in regionally restricted manners within the embryonic heart. 
Here, we show that in vivo expression of vascular endothelial growth factor (VEGF)-A in the 
epicardium of the avian embryonic heart promotes migration of epicardial cells and ectopic 
formation of blood vessel-like cysts surrounded by the endothelial and smooth muscle layers. 
Bmp2, PDGF-BB, FGF2, TGF-β 1 and TGF-β 2 showed no obvious effect. Thus, VEGF-A 
has a distinct activity to modulate coronary vascular patterns by promoting migration and 
differentiation of epicardial cells.
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